Supplement 1.
: Estuary and catchment characteristics for study estuaries and the percentage of the catchment area covered by urbanization and intensive agriculture land uses. ID numbers correspond to the numbers in Figure 1 in the main paper. Table S1 in Supplement 1).
Results
The maximum contribution of nitrogen from treated wastewater discharged from wastewater treatment plants in a catchment to total nitrogen loads entering the estuary was ≤ 11% for the Yarra River and ≤ 6% the Fitzroy, Hopkins, Curdies and Bunyip Rivers (Table S3 ).
Therefore, inputs from wastewater treatment plants in these catchments were not expected to overly influence nitrogen pools in the downstream estuaries and these estuaries were included in the modelling of relationships between catchment land use and δ 15 N. 
Supplement 3. Linear mixed modelling using detailed agricultural land use variables

Methods
Model selection analyses were run treating the three agricultural land uses that comprise the 'intensive agriculture' predictor variable individually. These land use types were: 1. modified pasture, 2. intensive animal production, 3. intensive plant production. These land use data were obtained from the National Environmental Stream Attributes database v1. 
Results
The best models identified from this suite of 56 candidate moles through the model selection process were identical to those identified in the original analyses that only considered an aggregated intensive agriculture predictor (see Table S4 and Table 1 of the main article). No models containing agricultural predictors were identified as the best models. Low values of adjusted variable weights (W var ) indicated no statistical association between responses and the aggregate or individual (i.e. modified pasture, intensive animal production, intensive plant production) agricultural predictor variables (Table S5 ). Models containing interaction terms between catchment urbanization and agricultural variables also performed poorly and the adjusted variable weights (W var ) for these interaction terms were very low (Table S5 ). This indicates that the noise in relationships between responses and urbanization could not be systematically explained by variation in agricultural land uses. 
Methods
Pearson's correlations were performed to examine relationships among the δ 15 N values of different fish species collected from each estuary on each sampling occasion.
Results
The δ 15 N values of different fish species were well correlated in all cases (R 2 > 0.6) and
highly correlated (R 2 > 0.8) in most cases ( Figure S1 ).
